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(57)Abstract:.. 

PROBLEM TO BE SOLVED: To. prevent generation of 
air pocket and to uniformize and improve, magnetic 

characteristic. and mechanical characteristic of a 
metal thin strip by forming V-shaped grooves on the 
surface of a cooHng base board (roll) used for-, 
producing the metal thin strip.. 
SOLUTION: V-shaped grooves are formed on the- . 
surface of the moving cooling base board and 
constituted so as to direct the closed direction of 
these grooves to. the moving direction (the arrow : 
mark) of the cooling base board. By this constitution, 
atmospheric gas entrapped between molten metal and 
the cooling base board is efficiently ejected to- the 
side direction of a paddle and the generation of the 
: air pocket is prevented and cooling speed of the thin 
strip can be quickened. In this case, the angle 6 of 
the V-shaped grooves is >0° to <90° angle to the 
upstream direction, desirably 20-70° by using the 
moving axis of the cooling base board as a reference. ■ _ 1 

further, the V grooves can be arranged at the different angle in the right and left sides, such 
as the figure (b), to the shifting axis of the cooling base board passing the closed part, but in 
this case, the difference of the 8 s at the right and the left sides is . within ±10° to 
stabilize the paddle. ■ 
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CLAIMS 



lClaim(s)l 



U.,iaimvs/i i i i i , 

ICIaim 1 1 The cooling substrate for quenching mcl.nl thin band, manufacture rhanKMerr/od by the dn-cctio, 
which has a V character like- slot, on die. front face of a cooling substrate, and the. slot of (.ho shape of thin \ 
character closed. Leing suitable in. the move direction of a cooling, substrate in '.the. equipment, which molter 
metal is made to blow off through the teeming nozzle .which has slit-like opening, is made to carry/out raph 
solidification, and manufactures a quenching metal thin band on the cooling substrate which moves. 



DETAILED DESCRIPTION 



iDetaiUul Description of the Tnventionl . 

[0001] •. . . ■ , 

[The technical field to which invention belongs] this invention relates Jo the member for. equipments lo. 
manufacturing the quenching metal thin band used for iron core material; such as a transformer for power, aw. 
a Tiigh frequency transformer. 

[0002] • . ■ ' " ' • ■ . • • . ' , .. . . " .... 

[Description of the Prior 'Art] As a method of manufacturing a thin band continuously, the centnhiga 
quenching method, the single roUi^g method, the congruence rolling, method, etc. are learned by quenching at 
alloy from a melting state. By making molten metal blow off from; an orifice etc.. to the inner skin or tin 
' periphery side of a -metal drum .which carries out. high-speed rotation, these.- methods make molten met a 
solidify quickly, and manufacture a thin band, and a wire rod. Furthermore, by choosing alloy composnio- 
proper, an amorphous alloy similar to a -liquid metal can be obtained, and a material excellent m the magnet:, 
property or the mechanical property can be manufactured. , i 

[00031-These quenching metal thin bands contact a molten metal to a cooling substrate, as mentioned' abov<> 
and they are manufactured by carrying.out rapid **** of the molten metal, and making it sohdily. Therefore, n 
order to quench efficiently, it is important to raise the adhesion of a molten metal and. a, cooling substrau- 
However, a' controlled, atmosphere will be actually involved in between a molten metal and a cooling substrate 
and the hollow called air pocket will be generated in thin **** in contact with a cooling substrate, Since to- 
portion of this air pocket is a portion to which the thin band does not touch a coohng.substrate, a cooling rat, 
becomes slow from the portion to which the thin band touches the cooling substrate. Consequent!} 
crystallization will take place in the portion of an air. pocket, and magnetic properties or. a mechanica 
characteristic will deteriorate. -- -. . :• 

[0004] In order to decrease an air pocket, a carbon monoxide and oxygen are burned near the paddle, o 
I movable I a cooling object (hearth) at a predetermined rate, and the method of controlling casting arniosphcr 
by making it into low density reducing- flame nature atmosphere near the paddle is indicated </ • N< 
501924 [ one to ] official report). However, a facility not only becomes" complicated, but as for this method, 
manufacturing cost will become high. Moreover, in order to use a carbon monoxide, a problem comes out also- 

the safety on operation! ' ' . . ■ \ 

■ [00051 Moreover. in order to reduce the granularity of thecooling object (JP,62-16605.&,A) whose Iron . lace, is tli 
irregularity below micron order by buffing in order to decrease the blemish and crack of a thin band front lac< 
and a thin band free surface How to make a cooling.roller front face the granularity ground ?ncl obtained wit 
the abrasive -paper, of the abrasive grain No of No. GOO- 1.000 (JR4-288952.A); There is a i nn bar 
: (.11 5 60-72G48.A> manufactured by the cooling object and' it. which. have a scratch «n a cooling roller front 1* 

- aslant- to a hand of cut with an eye on -magnetic-domain fragmentation of a thin-band.-l iowever, the pu.ihea ;. 

■ about an air pocket dons not have'each in these well-known examples. ". .. -"- - ■ 

[Problem(s) to' be Solved by the Invention] I t can make it. have come as a method of reducing an air pock- 
conventionally to" decrease an. air pocket also by the cooling substrate by which there is nothing -that -ha*- 
simple facility, and the.shape.of surface type with a simple facility was conteolM-Jyen lL*)U$ !P.Y.°!!pA 

- between-a-paddle and-a-molten-metal, the eccrisis.is performed efficiently, ancUJiis.inv.e.nti.0.njliic^ 

- pocket of-a.thin-band easily,-;.maintains contact to acooling substrate and amoltenane^effic^ 
x :ieW;proljirty per th? : coolTnf^ubst™te for quenching metal thin band - mahmcture^ from 

band is obtained^ — . —— . ; ■ . — - ~ -- --- 

[Means for Solving tJ^Troliieni] this invention Isf a thing as given in -1lie .folJowjng/The. cooling, subslr.-. 
characterized bv for the direction which has a V character-like slot on the front, face of a coolim: substrate. 
the slot of the shape of this V character closed in the equipment which is made id blow oil and cany out 



involved in the paddle 2 fronv^^i upstream expands With the heat oj^molUm metal, and an air pocket it 
formed when it solidifies.as it is. The conventional cooling substrain has a concave slot to the hand of cut and in 
parallel of a cooling substrate- it was formed of polish, and the air involved in in the paddle moves .so that the 

:. upstream of a paddle may extrude. However, in order that new air may enter continuously from an upstream, ii 

- hecomesdiiTicidt'for air to fall out.to. an upstream" through this concave slot. 
jOOOO] Unlike sueha conventional slot, this invention discharges air efhcientiy not on a ])addle upstream but on 
the -side by forming a V character-like slot on a cooling.substrate, as shown in drawing 1 , it aims at; decreasing 
an air pocket, repeats various experiments; and results in completion: The point of this invention is making the 
once involved-in air discharge from the paddle side without the contamination of air. It became possible to 
extract air easily by this. In the cooling object which lias a scratch aslant to the hand of cut of the conventional 
cooling roller, although the same effect was expected, when actually tried/ an- air pocket was not able to.be 
reduced. This is because the paddle became unstable on the contrary as a. result of the involvednn air ..being 

. discharged by only the side'of one side of a paddle. 
lOOlO] In this invention, as shown in drawing 1 (a), -(b). and (c), the V character-like slot is arranged so that ii 
may close to the move direction of .a cooling substrate, Air is efficiently discharged in the direction of the paddle 
side by this arrangement. When it has been arranged so that arrangement of a V character-like slot may open 
to the move direction of a cooling substrate,, in order that the extruded air riiay gather in the center section oi 
the direction of . a thin bandwidth, eccrisis of air is hot performed and an air pocket does npt decrease as usual 
What is necessary is just to use the cooling substrate of the gestalt shown in drawin g 1 (cX 'in. raising 

; productivity. - 

[ooiil • ' 

•jEmbodrnHuits 'of* the Invent ionl The. cooling substrate for- quenching metal thin band manufacture of ?hi: 
invention is explained.' As for t he quality of the material of a. cooling substrate, what' has- large therm a 
conductivity is -good. .For example/ Cu: .Cu'alloy/Fe alloy, or the thing that gave them Cr plating is suitable 
' Although it is suitable since roUme.thcnls, such as the single rolling rnethod and the congruence rolling method 
are stabilized and a thin band can be manufactured as a cooling substrate, it is a book also, with" the belt methoi 
[0012] The slot of the shape of V character on a cooling substrate is arranged so that it may' close to the mov< 
direction of a cooling substrate,- as shown in drawing 1 (a), (b), and (c). The angle with the direction of th< 
upstream to make exceeds 0 degree on the basis of the move shaft of a cooling.substrate, and the angle thela o 
a slot is less than 90 degrees, as shown in drawing 1 (d). In order- to discharge air efficiently' and to acquire ; 
bigger effect the angle of 20 degrees - 70 degrees is. desirable. Moreover, a- slot may be arranged, at.; 
right-and left ******** angle like drawing ! (b) to the move shaft of the cooling substrate which passes atom 
the portion which the shape of V character closed. In this case, in order to stabilize a paddle, as for th 
difference of theta on either side, it is desirable to make it less than **10 degrees. It is more more desirable U 
■ be near the center of the direction of a thin bandwidth, although, the peak portion which the V character-lik 
;l should just be within the limits of a thin bandwidth. . 

e opening width of face of a slot has desirable about 0. 150 micrometers . It is because air will not moy 
y in the inside of a slot if it becomes smaller than about 0.1 micrometers, the probability that a moke] 
metal will also .enter into .a slot will become high if it becomes larger than about 50 micromei(M*s : and movem-'T 
of air is barred. As for a slot, coni.iiruing is desirable. When the slot, is continuing, ii. is because air is tlischar^ 
efficiently. There should just he about 1.0 micrometers; or more of the depth of flute. It, is because air will nt 
move efficiently in the insideof a slot if it becomes smaller than about 10 micrometers. 

|0014]'The peak portion which the V character-like slot closed may have an intersection about 1mm or les 
Although the air which moves from a downstream gathers for an intersection,, since it is connected with the 
character-like slot, air does not pile up. In order to acquire a bigger effect, il is desirable, that the intersecii 
has closed completely. The interval (pitch) -of a slot and a slot should just be about 200 niicronuTf6rs".of h-r- 
When a pitch becoiWs' larger than about, 200 micrometers, the involvod-in"- aiFIs £ca^ 

is a shell. The slot of a cooling substrate can be formed -with machine grinding,, a- rotatioir-hruslva- stamp. et« 
Moreover, also on-line, these methods can be held. - . 
[0015] , 

(Example] Hereafter,- this invention is further explained based-on an-examnlean(l-thc.example.of comparison 
The thin band was manufactured-by the single rolling-method-for haying-u^ 

made from Cu whose outer dia meter is ? 58 0mm) with the slot.ofrthe shape^CY character-whielMS example-lHh 
""invention. Once a cooling roller ground a roll front face in the shape of a;.mirror plan^rit; made the 

character-like slot form by machine grinding. The angle with the direction "of the upstfeanr^-.makeThad J- 
- "angle whose right and left^re 45 "degrees. on thebasis 6f-the:moye sh a f t3f:th~ercool in g f 6 1 lcriwhichy a sse^a 1 or 

the portion into which the shape of V character closed this slot,. and. the opening. width of face of a slot was I 1 1 

pitch of Mi micromotors and a slot of 30 micromotors* and the depth of flute 1 130 m ieromeie.rs. 

lOOKil Tho thin band was manufactured by the sindo rolling method for having used ihe r.ooiini: roller (coo! : 




roller made from Cu whose o A diameter is 580mm) which has arraifl the slot of the shape of V 
opened asan example 2 of ex^ple of comparison 2 comparison in the move direction of a .cooling 



character 
substrate. 

contrary to the direction of the slot of the sluqve of V character ol tins invention. Once thiscoohng roller -round 
a roll front, face in the shape of a mirror plane, it made, the V character-like slot iorm by machine, grinding like 
t he cooling roller of the example 1 of this invention. The angle with. the. d.rection of t he upstream to make had 
the an<de whose right, and left, are 120 degrees on the basis of. the move shaft of the cooling roller which passi* 
along tie portion into which the shape of V character closed this slot, and. the . opening width of lace of a slotwa* 
[ the pitch oT 16 micrometers and a slot of 30 micrometers and the depth of Qute J 130 micrometers. 
[0018] Composition of each alloy of the thin film of this invention material and the. comparison material 1 and 2 
is Fe80 5Si6 5B12C1 (atomic %) the quartz crucible was.loaded with 750g of this hardener, after carrying out 
(he RF dissolution, the molten metal was: made to blow off from a nozzle with sl.t. like opening on the 
above-mentioned cooling roller which carries out high-speed rotation with the peripheral speed of 24m/secon(l. 
and the thin band was obtained: The used nozzle is a. single slit nozzle (width of face ol 0.4mm a length o= 
25mm) As for 27 micrometers of each obtained thin.band. 25mm and board thickness, have^nlth ol lace. .. . 
10019] Thecooling roller contact surface (roll side) of.a thin.band was photographed .n the , ; photograph, anc 
the rate of area of an air pocket, was investigated using the image processing system. Moreover magnetic 
annealing of this thin band was carried out in nittogen atmosphere at 360 degrees G for 1 hour, and magnetic 
properties were measured, by SST. The result is shown in Table 1. 
10020] '■'.'. • . . ' 

[Table I] ■ • . 

, £ I. • . ■ •" • • •■ 
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[0021] The thin band which produced the rate of area of an air pocket by the cooling roller of this myention t. 
the thin band of the comparison material 1 being [ the thin band of 21% and the comparison material 2 J 25, 
was- 10%. In optical microscope observation of the comparison material 2, the big air pocket in the plac 
equivalent to the portion which the V character-like slot, closed was observed. Moreover, this mvention mater,; 
was 0 lOW/kg to 'the comparison material 1 being [ 0.14W / kg / /and the comparison material 2 of the. iron o.< 
value of each thin band ] 0.16W/kg in W13 / 50 (flux density 1.3T, iron- loss value in 50Hz). As.these resu ts sho 
the cooling substrate of this invention decreases the air pocket of a thin band, and the magnetic prope, tics oi 
thin band are improved by 'it. . . ' • : - . ■ ■ • 

[Effed. of the Invention] According to this invention, since the facility of complicated controlled-atmosphe. 
equipment, an auxiliary cooling roller, etc. ^unnecessary while the cooling rate of,, thin 
easily and the property of a thin band can he raised, without, using cpmpl.cat.ed controlled atmosphc. 
equipment an auxiliary coolinir roller, etc.. a manufacturing cost can be made cheap. Moreover since it. is ba„ 
neither on a component system nor the board thickness of a thin band but the big. cooling eliect is acqurn 
scopes are latus. furthermore, the tiling which an air pocket decreases " theJ'ront face ..whe.rQ..irreguUm_b 
small - the good thin band of.a character isobiained This leads also to improvement ma volume iron core a- 
the space factor at the time of stacking and making it an iron core. . 



TECHNICAL FIELD: 



[The technical" field to' which "invention belongs] this invention, relates - to _the member. for,eq^m£BteJ 
• manufacturing, the quenching metalthin'ba.ndused for iron core material, su chas a tra^sfornie^power^^ 

a^iigh ffeq"uency : tranl5lbrmer. " ' ~~ - - . ' - r ~^V 



alloy from a molting state. .By ^^ung molten metal blow off from an oi^b etc. to the inner skin or the 
periphery side of a metal drum which carries out high-speed rotation, these methods make molten metal 
solidify quickly, and manufacture a thin hand and a wire. rod. Furthermore, by choosing alloy composition 
proper, an amorphous alloy similar to a liquid metal can be obtained, and a material excellent in the magnetic 
property or the mechanical property can be manufactured. 

[0003] These quenching metal thin . bands contact a molten metal to a cooling substrate, as mentioned above, 
and they are manufactured by carrying out rapid **** of the jriolten metal, and making it solidify, Therefore., in 
order to quench efficiently, it is important to raise the adhesion of a molten metal and a coolihg Substrate. 
However, a controlled atmosphere will be actually involved in between a moltenmetal and a cooling substrate, 
and the hollow called air pocket will be generatedin thin **** in contact with a cooling substrate. Since the 
portion of this air. pocket is a portion to which the thin band does not touch a cooling substrate,, a cooling rate 
becomes slow from the portion to which the thin band touches the cooling substrate. Consequently. • 
crystallization will take place in the portion of an* air pocket, and magnetic properties or a mechanical 
characteristic will deteriorate. • / 
[0004] In order to decrease an air pocket, a carbon monoxide and oxygen are. burned near the paddle on . 
I movable J a cooling object (hearth), at a predetermined rate, and the method of controlling casting atmosphere 
by making it into. low. density reducing-flame nature atmosphere near the paddle is indicated (****** .No. 
501924 f one to ] official report). However, a facility not only becomes complicated, but as for this method, a 
manufacturing cost will become high.- Moreover, in order, to use a carbon monoxide, a problem comes out also a 
. the safety on operation. ■ 
100051 Moreover, in order to reduce -the granularity of the cooling object'(JP,62-.166059,A) whose front face is th< 
irregularity below micron order by buffing in order to decrease the blemish and crack of a thin band front face 
■ and a thin band free surface, There is a thin band (JP,6072648,A) :manufactiired by the cooling object and it - 
which have a scratch in a cooling roller front face aslant to a hand of cut with an eye on magnetic-domain 
fragmentation of the method (JP } 4 -2889 5 2, A) of making a cooling roller front lace the granularity ground and 
obtained with the abrasive paper of the abrasive grain No of No. 600-1000 and a thin band. However, the 
: publication about an air pocket does riot have each.in these well-known examples, 

EFFECT OF THE INVENTION* 

{Effect of the Invention] According, to this invention, since the facility of complicated controlledatmospher 
equip merit, ari auxiliary cooling roller, ete. is unnecessary while the cooling rate of a thin band can be enlarge* 
easily and the property of a thin band can be raised, without using complicated controlled-atmospher 
equipment; an auxiliary cooling roller, etc., a manufacturing cost can be made cheap. Moreover, since it is base 
neither on a component system nor the board thickness of a thin band but the big cooling effect is acquired, 
scope is wide, furthermore, the thing which an air pocket decreases - the front face where irregularity is sma 
- the good thin band of a character is obtained This. leads also to improvement in a volume iron core and th 
space factor at the time of stacking and making it an iron core. 1 
TECHNICAL PROBLEM - .,. „.;_• 



iProblem(s) to be Solved by the Invention] It can make it have come as a method of reducing an air pocke 
conventionally to decrease an air pocket also by* the cooling substrate by which there is nothing that has 
simple facility and the shape of surface type with a simple, facility was controlled. Even if air is involved.! 
between a paddle and a molten metal, the discharge is performed efficiently, and this invention decreases t! 
air pocket of a thin band easily, maintains contact to a cooling substrate and a molten metal efficiently, a: 
aims to let. a property offer the cooling substrate "for quenching metal ihin band manufacuu:e"from-which a~uo< 
ihin band is obtained. . - ._ 



MEANS — - ; ■ — - - ~ - . ::— 

[Means for Solving" the PrdbTe m]~i;hir in vention: is a thing as gi ven :inztiiedbaow^ 

characterized by for the direction which has a V characferlikeTslot on the front face of-a cooling^substrateT'ar 
the slot of the shape of this V character closed in the equipment v^iich is made to blow. ofLancl carry out tl 
~ rapid : 66lidificati6n^ te^ing-no'zzl^wEc^ 
substrate which moves, and manufactures a quenching metal thin banc! to be suitable in the move direction of 

cooling substrate'. ' ■ 

iDOOfii Below, this invention is explained' in detail. As shown in dnj.wj.ng .2 . the controlled atmosphere (a 



becomes difficult, for air to- fall £ to an upstream through this concaved. 

[0009} Unlike sued a convention-slot, this invent ion discharges air efficiently not on a paddle upstream but on 
the side by forming a V character-like slot, on a cooling substrate, as shown in drawing 1. , it. aims at decreasing, 
an air pocket repeats various experiments, and results in completion. The point of this invention is mak.ng the 
once involved-in air discharge from the paddie side without the contamination of air -.It. became possible to 
extract air easily by this. 1 n the cooling object, which.has a scratch aslant, to the hand of cut of the.conventional 
cooling roller, although the same effect was" expected, when actually tried, an air pocket was- not able to be 
reduced, this is because the paddle became unstable on the contrary, as a result of the involved-in air being 
discharged by only the side of one side of a paddle. . ,, , . ; , ~-, 

[00101 In this invention, as shown in drawing 1, (a), (b), and (c). the V character ; like slot is. arranged so that .1. 
may close to the move direction of a cooling substrate. Air is efficiently discharged in the direction of the paddle 
side by this arrangement. When it has been arranged so that arrangement of. a V character-like slot, may open 
to the move direction of a cooling substrata in order that the- extruded air may gather m the center section of 
■ the direction of a thin bandwidth, discharge of air is not performed and an air pocket does not decrease as usual 
What is necessary.is just to use the cooling substrate of the form shown in drawing , 1 (c), in raising productivity. 

[Embodiments of the Invention] The . cooling substrate-. for quenching metal thin band manufacture of 'this 
invention is explained. As for the quahtyof the material of a cooling substrate, what haslarge thermal 
conductivity is good. For example, Cu, Cu alloy. Fe alloy.- or the thing that gave them U plating .s suitable 
Although it is suitable since roll methods, such as the single rolling method and the congruence rolling method 
are stabilized and a thin band can be manufactured as a cooling substrate, it is a. book also with the belt methoc 
[0012] The slot of the shape of V character on a cooling substrate is arranged so that it may close to the move 
direction of ft cooling substrate;, as shown in .drawing I (a), (b), and (c) The angle with the chrecfaon ol.tb, 
upstream to make exceeds 0 degree oh the basis of the move shaft.of a coo ing substrate, and the angle theta o. 
a slot is less than 90 degrees, as shown in drawing 1 (d). In order to discharge air' efficiently and to acquire 8 
bigger effect, the angle of 20 degrees ■ 70 degrees is desirable.. Moreover, a slot may be arranged at t 
right-and-left ******** angle, like drawing 1 (b) to the move shaft of the cooling substrate which passes along 
the portion which the shape of V character closed. In this case, in order to stabilize a paddle as lor the 
difference of theta on either side, it is desirable to make it less than *.*10 degrees. It is more more desirable t, 
■ be near the.center of the direction of a thin bandwidth, although the peak portion which the V chaTacter hk< 
slot closed should just be within the limits of a thin, band width. . . ' 

[0013] The opening width of face of a slot has desirable about 0.1-60 micrometers. It is ^causc an, , ^Inotpiv, 
efficiently in the inside of a slot if it becomes smaller than about 0. 1 micrometers, the probabdity that a moltei 
metal will also enter into a slot will become high if it becomes larger than about 50 micrometers, and movemen 
of air is barred. As for a slot, continuing is desirable. When the slot is continuing it is because air is discharge, 
efficiently. There should just.be about 10 micrometers or more of the depth of flute. It is because air will no 
move efficiently in the inside of a slot; if it becomes smaller than about 10 micrometers. 

[0014] The peak portion which the V character-like slot closed may have an intersection about 1mm or les ; 
Although the air which moves from a downstream gathers for an intersection, jancffitw ^ connected withjhe 
character-like slot, air does not. p.le up. In order to acquire a bigger effect, it is desirable that the intersectio 
has closed completely. The interval (pitch) of a slot and a slot should just be about 200 micrometers or lea 
When a pitch becomes larger than about 200 micrometers, the involved-in air is not discharged ^efficiently an 
. is a shell. The slot of a cooling substrate can be formed with machine grinding, a rotation brush, a stamp, efe 
' Moreover, also on-line, these methods can be.held. 



EXAMPLE 



[Example] Hereafter, this invention is further explained based on an exampje^ndtiie .^.ni^ ^arispn 
Theahin band was manufactured by"the single rolling method for having.used^hexoobng rolbr.icooUngxoU 
-madefrom-eu whose outer diameteHs 580mm) with the slot of the shape of- ^h a MCter_ w^ir lr js-exa^ft^ 
if^tion-Onc^a-coolmg^uei: fece ™ sba ^^^^^^y^g^^ 

'^dOTWWv "rilbhin^indi-rig,The angle with the direction of the upsff^fWWl 
angle whose right and left are 45 degrees on the basis of the move shaft of the Coolmg ;ro lerwhich 
-tiortion4n^^ 

pitchof 16 micrometers and a slot of 30 micrometers and the depth of flute] 130 micrometers.. .. - . 
00161 The. thin band was manufactured by the single rolling method for having used the cooling roller (cool., 
roller made from Cu whose outer diameter is 580mm) which gave polish by the usual emery _ paper as : 



opened as an example 2 of e.xJ^le of comparison 2 comparison in.U^^oye direction of a cooling substrate 
contrary to the direction of the^>t of the shape of V character of this invention. Once this cooling roller ground 
a roll front face in the shape of a mirror plane, it made the V character-like slot form by machine grinding like 
the cooling roller of the example 1 of this invention. The angle with the direction of the upstream to make had 
the angle whose right and left are 120 degrees on the basis.of the move.shaft of the cooling roller which passes 
along the portion into which the shape of V character closed this slot, and the opening width of face of a slot was 
I the pitch of 16 micrometers and a slbtof 30 micrometers and the. depth of flute ] 130 micrometers. 
[0018] Composition of each alloy of the thin film of this invention material arid the comparison material 1 and 2 
is Fe8Q.5Si6.5Bl2CKatomic %). The quartz crucible was loaded with 750g of this hardener, after carrying out 
the RF dissolution, the molten metal was made tri blow off from a nozzle with slit-like opening on the 
above-mentioned cooling roller which carries out high speed rotation with the peripheral speed of 24Wsecond. 
and the thin band was obtained. The used nozzle is a single slit nozzle (width- of face of 0.4mm. a length of 
2r)mm). As for 27 micrometers of each obtained thin band; 25mm and board thickness have width of lace. 
[0019] The cooling roller contact surface (roll side) of a thin.band was photographed in the **** photograph, and 
the rate of area of an air pocket was investigated using the image processing system. Moreover, magnetic 
annealing of this thin.band was carried out in nitrogen atmosphere at 360 degrees 0 for 1 hour,. and magnetic 
properties were measured by SST The result is shown in Table 1. 
[0020] 
[Table l] 
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[0021] The thin band which produced the rate of area of an air pocket by the cooling roller of this invention u 
the thin band of the comparison material 1 being [ the thin band of 21% and the comparison material 2 ] 25°/ 
was 10%. In optical microscope observation of the comparison material 2, the big air pocket in the plac« 
equivalent to the portion which the V character-likeslot closed was observed. Moreover, this invention materia 
was O.lOW/kg to- the comparison material 1 being [ 0.14W / kg / /and the comparison material 2 of the iron ios 
value of each thin band ] .0. 16W/kg in W13 / 50 (flux density 1.3T, iron loss value in 50Hz). As these results sho* 
the cooling substrate of this invention decreases the air pocket of a thin band, and the magnetic properties of 
thin band are improved by it 

DESCIilPTtON OF DRAWINGS - - . -'■ 

[Brief Description of the Drawings! 

[Drawing l] It is the ** type view showing the pattern of the cooling substrate of this invention, and a x 
character-like slot, (a) A V character-like slot the example which is a bilateral symmetry, and (Id to the mov 
shaft of a cooling substrate A V character-like slot shows an example'in case the example from which the ang' 
on either side differs to the move shaft of a cooling substrate, and (c) manufacture two kinds of thin bam 
"simultaneously, and (d) shows thellM'init.ion of the angle theta of a slot. ~] ' - " ; : ~2 = "" r ~ " 

[Drawing 2] It is explanatory drawing in thin band manufacture showing the principle which can doian'.a 
pocket," and the."** type view whichl'ooked"at (a>~from~the upj)er part oT a"cobling su1Jst : fare: r arid^^ r 
type views seen from the side of a codling substrate. — — 

[Description of Notations]- . • -.-tzt., : --- - 

1 Cooling Substrate "' ~" ~ " " - 

rg-MoitonMeteir- 'jF. ' tit:. - !^iE^' ~^==^' ~ - ; IE. :zzi::!z^rrrzr 

4 Nozzle - " 

5 Thin Band *. 
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